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ABSTRACT

This was done by analyzing the sandwich panels that are now widely used in construction work.
Sandwich panels are used for diverse purposes in construction work worldwide. In Korea, polystyrene
panels that have organic materials as their core material are used. These panels are thus very
vulnerable to fire, with risks of core melting, sheet deformation, and hazardous gases. Accordingly,
sandwich panels’ fire-resistant or non-flammable properties must be secured. To solve these
problems, the optimal mixing proportion of lightweight foamed concrete for the sandwich panel core
was determined. A new method of doing this was introduced that is completely different from the
existing method, wherein a foaming agent is added to realize lightweight concrete. For lightweight
concrete, the foaming mechanisms via diverse chemical reactions were identified, HoO: was added for
heating in the reaction, and the concrete foaming was maximized. Through diverse experiments to
determine the optimal mixing proportion of lightweight foamed concrete and to examine the filling
characteristic of lightweight foamed concrete for sandwich panel cores using waste materials, the
physical and mechanical properties of lightweight foamed concrete were examined.
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an | ERE |G| e T hsies | How
© (%) ° (%) Cement(100%) *‘g 2 3] Water [H,0/B] (cm)
2%574(20%) | HE@®%) | [CaO/C]
A1 25% 234.1 936.4 0 3512 29.3
A2 . . 5.0% 183.1 752.2 0 282.1 47.0
A-3 0% 30% 75% 164.0 656.1 0 246.0 615
A4 10.0% 148.1 592.2 0 202.1 74.0
B-1 25% 220.1 880.4 110.1 1237 30.3
B2 Lo — 5.0% 2146 858.3 107.3 413.1 59.0
B-3 75% 201.8 807.0 100.9 3885 83.2
B4 10.0% 192.9 7714 96.4 3712 106.1 Lol
C-1 25% 200.0 800.0 200.0 480.0 30.0 -
Cc-2 N N 5.0% 196.8 787.2 196.8 172.3 59.0
-3 20% 0% 75% 1784 7134 1784 4280 80.3
C—4 10.0% 173.3 693.2 1733 4159 1040
D-1 25% 1831 7323 2746 5355 29.7
D-2 . - 5.0% 180.1 720.4 2702 526.8 585
D-3 30% 4% 75% 163.1 652.2 2446 4769 795
D4 10.0% 154.0 616.1 231.0 450.5 100.1
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gu | A2 | we | Bo L Alﬁiglé%) AA) Bge; AATA) FACEEA) | wy
A | FIE | o | BHE - T O
° (%) (%) 97 | szo] | Water | Cement(100%) e Water IRFELE | (em)
= A~ i
(35%) | (65%) T | @ | Gyl [HLO/B]
NO-10 10% 19.2
NO-15 0% 15% 385 153.8 0 57.7 28.8
NO-20 20% 385
N1-10 10% 186
N1-15 | 10% 15% 339 1355 16.9 559 27.9
N1-20 , 20% 37.3
10 30% =55 26.9 423 | 2318 180 18+1
N2-15 | 20% 15% 30.1 120.2 30.1 54.1 27.0
N2-20 20% 36.1
N3-10 10% 15.2
N3-15 | 30% 15% 23.3 93.3 35.0 455 22.7
N3-20 20% 30.3
3. AEZy 2 24
® 6 1% dgzn
A#E | Flow Test | welerze F% 7 5 (MPa) 37 = (MPa) AnNdEkg/m’) | FFeG%) |
. 3 48 (%)
A (cm) (t/m”) 39 79 14y | 39 79 149 149 149
Al 190 117 822 | 1041 | 1530 | 190 | 244 | 362 091 1474 2242
A2 19.0 0.94 58 | 762 | 1222 | 141 | 205 | 2% 0.65 26.22 1953
A-3 185 0.82 4.02 5.34 7.46 0.83 1.32 2.36 0.52 29.03 54.21
A4 180 0.74 337 | 426 | 527 | 044 | 064 | 094 0.44 39.24 60.83
B-1 190 121 1382 | 1643 | 2286 | 272 | 3832 | 482 098 11.10 12.31
B2 185 113 773 | 961 | 1491 | 186 | 234 | 35l 094 13.23 1852
B-3 18.0 1.11 5.62 712 11.03 1.24 1.72 2.87 0.85 16.14 24.71
B4 175 1.06 381 | 518 | 710 | 072 | 113 | 212 0.78 18.72 33.90
C1 185 1.20 1320 | 1562 | 2062 | 243 | 805 | 437 097 11.61 1254
c2 180 113 725 | 934 | 1273 | 182 | 233 | 334 093 1334 19.32
C-3 175 1.07 5.31 6.63 8.62 1.03 1.52 271 0.80 17.53 26.12
Cc4 170 104 386 | 441 | 635 | 067 | 094 | 146 0.76 22.20 35.24
D1 180 1.19 083 | 1216 | 1672 | 192 | 265 | 401 095 1312 1371
D2 175 117 652 | 892 | 1253 | 166 | 203 | 302 0.92 1354 20.03
D-3 17.0 1.06 5.24 6.13 8.04 0.94 1.54 2.74 0.79 17.81 31.32
D4 170 1.00 343 | 427 | 572 | 052 | 073 | 123 0.71 2442 38.81
E 7.2x N8€Z 3
9} 7% (MPa) %] 7 %= (MPa) 217) 9= (kg/m’) FFE(%)
AR Flow Test(cm) | ©$14%% % (t/m’) 334(%)
149 149 149 149
NO-10 185 0.51 275 0.49 0.31 84.52 36.85
NO-15 185 0.46 2.49 0.40 0.28 86.59 40.08
NO-20 180 043 2.07 034 0.26 87.42 4824
N1-10 180 0.48 3.07 052 0.29 85.28 36.52
N1-15 18.0 0.45 2.58 0.45 0.27 86.73 38.85
N1-20 180 0.40 2.29 0.39 0.24 87.78 15.32
N2-10 180 0.45 3.23 054 0.27 36.24 34.46
N2-15 180 041 2.74 047 025 87.22 3827
N2-20 17.5 0.38 2.32 0.43 0.23 87.85 44.73
N3-10 175 041 2.36 051 0.25 36.36 3254
N3-15 175 0.36 2.56 041 0.22 87.31 37.19
N3-20 17.0 0.33 2.26 0.33 0.20 38.13 41.85
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